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pump piston (48).

11 Claims, 2 Drawing Sheets
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1
LOW-NOISE PUMP ASSEMBLY

The present invention relates to a low-noise pump
assembly, and in particular a low-noise pump assembly
utilizing multiple bearings to effect a low-noise output.

Automotive anti-skid systems typically utilize a hy-
draulic pump assembly to provide pressure for the hy-
draulic circuits of the anti-skid system. Because of space
considerations and cost factors, the pump assembly
should be as small as possible, include as few parts as
feasible, and provide a low-noise output level so that the
entife assembly operates quietly. Typically, an electric
motor is attached to and drives a radial pump assembly
which includes reciprocating radial pistons. It 1s advan-
tageous to reduce the size of the motor and pump as-
sembly while requiring as few assembly parts as possi-
ble, and all resulting in a quietly operating pump assem-
bly.

The pump assembly of the present invention com-
prises motor means mounted to a pump housing, the
pump housing having a pump opening into which ex-
tends a drive shaft of said motor means, at least one
pump piston extending into said pump opening and a
center post disposed at one end of the pump opening, an
eccentric coupling having a bore therethrough, the
drive shaft and center post extending into the bore and
aligned coaxially, inner bearing means disposed be-
tween said center post and bore, a ring member dis-
posed about said eccentric coupling and engaging said
piston, the ring having an inner ring opening, and radi-
ally outer bearing means disposed between the exterior
of said eccentric coupling and within the inner ring
opening, so that rotation of said shaft by the motor
means effects rotation of the eccentric coupling to ef-
fect reciprocating movement of the piston.

One way of carrying out the invention is described in
- detail below with reference to the drawings which 1llus-
trate two embodiments, in which:

FIG. 1 is a section view of the pump assembly of the
present invention;

FIG. 2 is a section view of the pump assembly of
FIG. 1 but which includes different sets of bearing
means; and

FIG. 3 is a partial section view taken along view line
3—3 of FIG. 2.

The pump assembly of the present invention is indi-
cated generally by reference numeral 10 in FIG. 1.
Pump assembly 10 comprises a pump housing 12 to
which is coupled, by means of boits 14, a motor 16. The
motor may be an electric motor or any other type of
motor which performs the required driving function.
Pump housing 12 includes a pump opening 18 which
communicates with a pair of lateral bores 20. Each
lateral bore 20 includes an inlet chamber 24 which com-
municates with an inlet opening 22, and a peripheral
outlet chamber 28 which communicates with an outlet
opening 26. At one end of pump opening 18 is located a
T-shaped center post 30 which includes a base 32 fixed
to pump housing 12 and a shaft portion 34 which ex-
tends axially within pump opening 18. Motor 16 1in-
cludes a shaft 17 which is received within a complemen-
tary shaped non-circular opening 19 of bore 21 disposed
within eccentric coupling 23. Eccentric coupling 23
includes an eccentric portion 25 which is disposed about
the shaft portion 34. Located about the circumference
of eccentric portion 25 is a ring member 50. Ring mem-
ber 50 includes a ring opening 52. The eccentric cou-
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pling 23 is mounted about center post 30 by means of
radially inner bearing means 60. Disposed about the
exterior of eccentric portion 25 is radially outer bearing
means 70 which engages the surface of ring opening 52.

Each lateral bore 20 includes a reciprocating piston
assembly 45 which includes a piston housing 46 held
within bore 20, a pump piston 48 biased by first resilient
means 49, and a ball valve 65 biased by second resilient
means 66 in intake chamber 31. The piston 48 includes
an opening 51 that communicates with the piston hous-
ing inlet opening 29. Piston housing 46 includes an end
member 47 which has an outlet opening 57 that commu-
nicates with the outlet chamber 59. Outlet chamber 39
communicates with an outlet opening 63 that permits
fluid to flow into peripheral outlet chamber 28 and
outlet opening 26. Within outlet chamber 89 is a cage 73
which provides a seat for an outlet valve spring 75
which biases an outlet valve or flap valve 58 mnto en-
gagement with the outlet opening 57. Each piston as-
sembly 45 is held in bore 20 by means of a cap member
80. :

The pump assembly of the present invention operates
to effect reciprocating motion of the pump pistons 48.
As shaft 17 is rotated by the motor 16, eccentric cou-
pling 23 is rotated about stationary center post 30 so
that ring member 50 is caused to move back and forth
laterally by eccentric portion 25. The lateral movement
of ring member 50 causes a reciprocating motion of
each of the pistons 48. As each piston 48 is displaced
radially toward shaft portion 34, fluid is sucked in from
inlet opening 22 and through inlet opening 29. The
increase of fluid pressure within opening 51 causes the
ball valve 65 to move away from opening 51 and permit
fluid to be sucked into the intake chamber 31. As piston
48 is then moved laterally away from shaft portion 34 as
a result of the rotating movement of eccentric portion
25, ball valve 65 prevents hydraulic fluid within intake
chamber 31 from exiting back through opening 51 and
inlet opening 29. The hydraulic fluid within intake
chamber 31 is forced out of outlet opening 57 and past
outlet valve 58, into outlet chamber 59, through outlet
openings 63 and peripheral outlet chamber 28 to outlet
opening 26. When piston 48 has reached its maximum
radially outer stroke, outlet valve 58 can close and pre-
vent fluid from returning toward inlet opening 29 dur-
ing the intake stroke of piston 48.

The pump assembly of the present invention provides
substantial advantages over prior pump designs. First,
the direct coupling of shaft 17 to the eccentric coupling
23 which is disposed about shaft portion 34 by way of
radially inner bearing means 60, results in the eccentric
assembly accomplishing the dual function of sustaining
pump piston loads while supporting loading of the mo-
tor. The direct coupling of the motor shaft to the eccen-
tric assembly enables a reduction in the overall pump
assembly height, in addition to providing an easier-to-
assemble and disassemble construction. The piston as-
semblies can be installed before the motor is attached,
which is preferable during manufacturing so that the
motor wil! not be damaged during the final assembly.
Significantly, the pump assembly requires fewer parts.
There is typically utilized various coupling parts be-
tween the motor shaft and eccentric coupling, these
having been entirely eliminated. There are fewer parts
which can vibrate and the entire assembly is more rigid
due to the reduction in the height of the unit. The utili-
zation of radially inner and outer bearing means also
contributes to a very quietly operating pump assembly.
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FIG. 2 illustrates in section view the pump assembly
disclosed in FIG. 1, but with a different form of bearing
means utilized for the radially inner and outer bearing
means. The eccentric coupling 123 now includes a bore
121 wherein there are disposed in axial alignment with
shaft portion 34 a plurality of lands 124 and grooves

125. Between the lands and grooves and shaft portion 34
is a lubricant. Likewise, ring member 150 also includes
a plurality of lands 154 and grooves 155 which are

disposed about the exterior surface eccentric coupling
123. Between the lands and grooves of ring member 130
and exterior surface of eccentric coupling 123 is the
lubricant. The eccentric coupling 123 and ring member
150 may be made of powdered metal and comprise the
recently developed patterned bearing bore which pro-
vides a very effective and long-lived bearing assembly
and which can replace needle bearings such as those
illustrated in FIG. 1. The patterned bearing bore 1s
disclosed in Maciag et al. U.S. Pat. No. 4,758,202 incor-
porated by reference herein. The lands and grooves
permit an elastohydrodynamic film to develop that can
support bearing loads. The grooves serve as reservoirs
for the lubricant and as pockets for entrapping contami-
nants and wear debris. This type of bearing means may
be utilized in place of the needle bearings disclosed in
FIG. 1, with a significant savings in cost realized while
providing bearings that operate as well as the needle
bearings.

While the invention has been described with respect
to the detailed embodiments, it will be understood that
the invention is capable of numerous rearrangements,
modifications, and alterations, and such are intended to
be within the scope of the appended claims.

We claim:

1. A pump assembly, comprising motor means
mounted to a pump housing, the pump housing having
a pump opening into which extends a drive shaft of said
motor means, at least one pump piston extending 1nto
said pump opening and a center post disposed at one
end of the pump opening, an eccentric coupling having
a bore therethrough, the drive shaft and center post
extending into the bore and aligned coaxially, said ec-
centric coupling directly coupled to said drive shaft,
inner bearing means disposed between said center post
and bore, a ring member disposed about said eccentric
coupling and engaging said piston, the ring member
having an inner ring opening, and radially outer bearing
means disposed between the exterior of said eccentric
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coupling and within the inner ring opening, so that
rotation of said shaft by the motor means effects rota-
tion of the eccentric coupling to effect reciprocating
movement of the piston.

2. The pump assembly in accordance with claim 1,
wherein the center post is essentially T-shaped, a top

portion of the T disposed fixedly within said pump
housing and a shaft portion of the T extending within
the bore of the eccentric coupling.

3. The pump assembly in accordance with claim 2,
wherein the eccentric coupling includes an eccentri-
cally shaped portion which 1s disposed between said
inner and outer radial bearing means.

4. The pump assembly in accordance with claim 3,
wherein the pump assembly includes a second pump
piston, each pump piston cooperating with a respective
ball valve and outlet valve of the pump assembly.

5. The pump assembly in accordance with claim 4,
wherein each pump piston is disposed within a piston
housing located within a respective lateral bore in the
pump housing, each piston being biased by resilient
means and having an end adjacent the associated ball
valve, the ball valve biased by second resilient means.

6. The pump assembly in accordance with claim 35,
wherein each lateral bore includes a cage providing a
seat for third resilient means which biases the associated
outlet valve over an outlet opening of the piston hous-
ing.

7. The pump assembly in accordance with claim 6,
wherein the cage is connected with an end member of
the piston housing, the piston housing, end member, and
cage insertable and removable as a unit in the respective
lateral bore.

8. The pump assembly in accordance with claim 7,
wherein each pump Piston has an opening that commu-
nicates with an inlet opening which communicates with
an inlet chamber.

9. The pump assembly in accordance with claim 8,
wherein each ball valve engages a valve seat of the
associated opening of the pump piston.

10. The pump assembly in accordance with claim 6,
wherein the cage is disposed in an outlet chamber de-
fined by the piston housing and a cap member.

11. The pump assembly in accordance with claim 10,
wherein the cap member has radial openings that com-

municate with a peripheral outlet chamber.
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